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The RIKKE-MATHILDA WideStore 



This paper describes WideStore, which is the 
memory component of the Rikke Mathilda system- 



It is intended to be the f i rmwa re ref e rence manual and 
to be used by the advanced mi c roprogramme r of the Rikke 
Mathi Ida system - 
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Chapter 1 



General desc ri pt i on 



1- General description. 



WideStore, WS, is the common memory component of the R i k ke-Ma t h i I- 
da system. It is a core memory with 64 bits wordlength, presently 
with a capacity of 32K words, but designed for 64K words- 
WideStore is partioned in two banks with interleaved memory cycles 
( designed to include four banks ). The banks are selected by the 
least significant bit(s) of the address- 

The operation of the memory is managed by an intelligent control- 
ler. This controller allows data to the memory to be obtained 
from four different sources and to be delivered to four different 
destinations- Input to and output from memory uses independent 
ports, thus the system has a total of eight dataports. Rikke, 
Mathilda and the disk occupies two ports each, one set of ports is 
presently unassigned. 

Each transfer can be either a single word transfer ( 64 bits ) 
corresponding to a single address, or a block transfer obtained or 
delivered word by word, where the memory address controller 
automatically increments the memory address. 

Addresses can be delivered from three different sources and be 
used in any of the eight possible datat rans f e rs . 



The memory detects parity errors. If an error is found, and 
parity switch is turned on, the memory stops- 
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2. Function of the memory. 



2 -1 . Dat aport s , 

WideStore has eight 64-bits dataports, four for output from memory 
( reading from memory ), and four for input to memory ( writing 
into memory ). 

Each inputport can be partioned into four 16-bits fields, and the 
port contains a write-bit for each such field. 

During a write operation a 16-bit field in memory can either be 
filled with the contents of the buffer or the old contents of the 
memory Location can be rewritten, depending on the state of the 
write bit. This facility is particular usefull when writing from 
Ri kke . 

In figure 2.1 an input port, which write all 4 fields at a time, 
is shown. ( e.g. connected to Mathilda ). 

Notice that the write bit acts as the busy condition too, and all 
four bits are set and reset simultaneously. A memory cycle is 
initiated, when the dataport has been activated, and an address is 
present for that port. Initiated memory transfers are served such 
that lowest port number has the highest priority. This implies 
that wr i teope ra t ions are always served before readope ra t i ons . 
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2-2- Addressports . 

WideStore has three address/control ports, and a control port for 
the di sk - 

Port : Rikke 

Port 1 : Mathilda 

Port 2 : device 3 

Port 3 : Disk / only control port 

The address port consist of a 16-bits address buffer ( allowing 
memory extension to 64K ). 

The control port consist of a 4-bit operation buffer- Bit 2-0 is 
used to select the dataport to be used- So bit 2 distinquish 
between input and output- 

If bit 3 in the operation buffer is set, the address is used as 
the start address of a block transfer, otherwise for a single 
memory operation. 
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The memory address controller has an internal address buffer for 
each dataport. An address is present, when it has been loaded 
through some address port into that internal buffer, which was 
selected by bit 2-0 of the controlport. 
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The internal buffers are Loaded in the following order : 

1- Block addresses. ( the incremented address from the 
previous memory cycle of a block -transfer ) 

2 , R i k ke addres ses . 

3. Mathilda addresses- 
4- Device 3 addresses. 
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2.3. BLockt ransf e rs . 



WideStore facilitates simultaneous blocktransfers on each of the 

eight da t apor t s . 

When a b I oc kt r ansf e r has been requested 

field, the address will be incremented 

delivered to/ received from memory. 



through the operation 
by one each time data is 



Since the hardware doe? not maintain a wordcount, the 
receiver / sender attached to the dataport has to stop the block- 
transfer. This is performed by a clear operation on the ap- 
propriate control port. This clear operation must take place 
before the last data transfer, since the incrementation of the ad- 
dress takes place immediately after the memory read/write cycle. 

Notice that it is the receiver / sender of data, who is respon- 
sible for stopping a b I oc kt r an sf e r, irrespective of who requested 
the transfer. 

Address overflow in a b I oc kt r an sf e r is detected by the disk con- 
troller, and the memory stops if an overflow occur- 
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Using WideStore 



3- Using WideStore. 

1-1- Using WideStore from Rikke- 

OC is ■■^i'zi aS dddres^j. 

OCD is used as control, 

OCD = 0-7 single word transfer- 

OCD = 8-15 bl ockt ransf e rs on port number OCD mod 8 

OCSA new address and operation can be loaded. 

0CA1 address and control is transferred to the memory address con- 
troller. 

OCAO block transfer is cleared, bit 2 of operation ( OCD ) in- 
dicates, whether input or output is cleared- Bits number 0-1 
and 3 of control are not used. 

OCR clears activation of address port ( sets OCSA true ). 

OB ports are used for data to be written to WideStore, and 
therefore connected to WideStore port 0- 
The following field mapping is used- 
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OBAO transfers information in OB to the selected de v i cebuf f e r . 
OBAO sets the writeenable bit for the particular 16-bits 
field, which corresponds to the contents of OBD. If all four 
devi cebuf fe rs thereby have been loaded, a write will be 
i ni t i ated. 

0BA1 transfer information in OB to the selected device buffer, 
sets the write enable bit for the selected 16-bits field, and 
initiates a write, which overwrites those fields, which have 
been enabled, and rewrites the contents of disabled fields. 

OBSA Indicates that data can be loaded at the selected 16-bit 
field. An enabled field will have the corresponding OBSA 
false until a wr i teopera t ion is completed either by ac- 
tivating with 0BA1 or because all four fields have been 
enabled. 

Those dev i cebuf fe rs, which have not been enabled, will also 

be set busy ( not OBSA ) during a write cycle. 

OBR resets the enable bit for that field. 
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IB port 12-15 receives data from WideStore dataport 4 with the 
same field mapping as for OB 12-15. 
Reading from memory will always bring up a full 64 bit word 

on per t s 1 2 - 1 5 . 

IBA on any of the ports 12-15 makes all dataports ready for 
readi ng. 

IBDA indicates that data are available. 

The condition becomes false on all ports 12, 13 ,14, 15, by 
an activation on any one of the ports. 

WSMC is a firmware Mas t e r c lear of WideStore. It resets all data 
and address buffers. 



1-2. Using WideStore from Mathilda. 

WSA is used as address. 

OCD is used as control. 

OCD = 0-7 gives single word transfer. 

OCD = 8-15 gives b I oc kt rans f e r on port number OCD mod 8. 

0CA1 address and operation is transferred to the memory address 
controller- 

OCAO block transfer is cleared. Bit 2 of operation ( OCD ) decides 
whether input or output is cleared. Bits number 0-1 and 3 
are not used. 

OCSA new address and operation can be loaded. 

OA is dedicated to WideStore output ( write ) and is connected 
to WideStore dataport 1. 

0AA1 request a write with all four 16-bits fields enabled. 

OAAO request a ( dummy ) write with no 16-bit field enabled, 
having the effect of removing an address from the port. 

OASA indicates that data can be loaded. 

OAR resets databuffer ( sets OASA ) 



lA 



is dedicated to WideStore read and is connected to WideStore 
dataport 5 . 



lAA request a read. 

lADA indicates that data has been read ( is available ). 
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3-3- Using WideStore from Device 3- 

This device has not been specified yet. 

3-4. Using WideStore from the Disk- 

The disk ports have no address port and the WideStore operation 
must be initiated from one of the other ports 0,1 or 2 ( as a 
block tranotV:;. So the disk address/operation port is only used 
for cLcdring a block transfer- 
ihis is done automatically by the disk-controller. 
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Appendix A: ExampeLs using WideStore 



A.1 . Reading/Writing 16-bits words from Rikke- 

The microcode in this exam pel reads and writes single 16-bits 
words in WideStore from Rikke. 

The code is actually the read and write routines used by the 
0-Code machine on Rikke, and also the library routines mentioned 
in C8I! sect i on 3 -3 - 

Rikke microassembly language is used. 



VERSION 4.7. PDP-10 27 NOVEMBER 1 98C 



DI ARW.MIA 





IB: 


=ws[As: 


( as 16 bits address 


******* 


**** 


*********** 


^^^,^******^******,*** 


WAITOCR 






AS>, 


IBD:= 14 


READ : 






AS>, 


AS(15)S:=n, OCD: 
I B D : = 13 


PORTSEL 






AS>, 


IP., SETALFB 


RP1 SIS.- 


AL 






0C:=BUS,0CA1 
IBD-1 


RPI 41 5: 


AL 






0C: = BUS,0CA1 
IBD + 1 


WAITR-- 










******* 


**** 


*****. 


***** 






ws:as::= 


.R 


( 16-bits address ) 


******* 


**** 


*****. 


***** 


***^****^****^*^**^,*^ 


WRITE: 








SETALFB, OCDC 


WP1 21 4: 


AL 




AS> 


AS(15)S:=0, OBD: 


WP131 5: 


AL 




AS> 


AS(15)S:=0, OBD: 


WP1 213: 






AS>, 


OBD-1 


PI 41 5: 


AL 




AS>, 


OBD+1 
0C:=BUS,0CA1 


WAITOB: 


OB: 


= LR 




0BA1 



IF OCSA THEN R-PORTSEL ELSE HERE 
IF OCSA THEN R-PORTSEL ELSE HERE-1 
IF AS(0) THEN HERE-1 
UNLESS OCSA THEN R-WAITOCR 
IF AS(0) THEN R-RP1415 

R-WAITREAD 

R-WAITREAD 

IF IBDA THEN RA+1 ELSE HERE 



;IF AS(0) THEN R-WP1315 

;IF NOT OCSA THEN HERE 

;IF NOT SB(1) THEN R-WP1213 ELSE R-WP1213+1 

;IF NOT OCSA THEN HERE 

;IF SB(1 ) THEN R-P1 41 5 

;R + 2 

;IF NOT OBSA THEN R-WAITOB 

;RA+1 

;IF OBSA THEN HERE-1 ELSE HERE 



ASSEMBLY CORRECT 
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A. 2. Reading/Writing single words from MathiLda- 

SingLe 64 bits words are read and written between Mathilda and 
WideStore, It is actually the read and write routines used by the 
Mathilda micromonitor and hence the library routines mentioned in 

Mathilda microassembly language is used. 



VERSION 1.7. PDP-10 27 NOVEMBER 1980 14:21:27 



MRW.LUI PAGE 1 



**************** 



************* 



************ 



******************* 



******** 



SETALFB 

WSA:=SB,IAA, 

0CA1 



IF NOT OCSA THEN HERE 



IF lADA THEN RA+1 ELSE HERE 



************ 



********** 



********* 



WSCAS] :=LR 



************* 



*************** 



************ 



SETALFB 

WSA:=SB, OCD: 

0CA1, SETALFA 

0AA1 



IF NOT OCSA THEN HERE 
IF NOT OBSA THEN HERE 



************** 



************ 



ASSEMBLY CORRECT 
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A-3. Block transfer- 

This example shows a block transfer to and from a WA group on 
Mathilda- 

Mathilda mi croas semb ly language is used. 



VERSION 1 .7. PDP-10 



27 NOVEMBER 1980 1^:03:53 



BLOKE X. LUI 



wacwag: :=ws:vs: - wscvs+15: 



CA: = 


14^, 


WAUC 


WSA:=SB,IAA, 


OCD: = 


13 


0CA1 







OCAO 
lAA 



IF NOT OCSA THEN HERE 



IF NOT I ADA THEN HERE 
IF NOT CA THEN HERE- 1 
Ir NOT lADA THEN HERE 



IF lADA THEN RA+1 ELSE HERE 



WS:VS3 - WSCVS+I 53 :=WA[WAG] 



WAtoWS : 






CA: = 


15, 




VS 




WSA:=SB, 
0CA1 


OCD 


ASLOOP: 






CA-1 






OA: 


= WA 


WAU+1, OAA 
OCAO 





IF NOT OCSA THEN HERE 



IF NOT OASA THEN HERE 
IF NOT CA THEN HERE-1 



IF OASA THEN HERE 
RA+1 



********* 



ASSEMBLY CORRECT 
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Appendix B: WideStore front panel 
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WideStore front panel 
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